Normal psychomotor development in a child with mosaic trisomy and pericentric inversion of chromosome 9 SUMMARY A female infant with trisomy 9 in 58 % of her cells is reported. Multiple congenital malformations were present, but she had normal psychomotor development. A pericentric inversion involving a portion of the centromeric heterochromatin of chromosome 9 was identified in the patient and her mother. This variant chromosome 9 was present in duplicate in the trisomic line. Since similar variants of 9qh have been found repeatedly in this syndrome, we feel that this association may be a non-random one.
Nine cases of mosaic trisomy 9 and three cases of complete trisomy 9 have been reported to date.1 2 An additional case of mosaic trisomy 9, sharing many features in common with previously reported cases, is presented. We regard this case to be of interest since the baby had normal psychomotor development.
Case report
The proband, a female infant (fig 1) , was delivered spontaneously after a 40 week uneventful gestation to a 25-year-old primigravida mother and a 26-yearold father. The parents were healthy and unrelated and the family history was unremarkable. Birth-
FIG
The proband at 6 months.
Received for publication 25 November 1980 Case reports weight was 3270 g, length 51 cm, and head circumference 34 cm (50th centile). The head was asymmetrically dolichocephalic, the left occipital and the left parietal bones being prominent. The nose was bulbous and the nostrils faced forward. The palate was high and retrognathia with asymmetry of the mandible were observed. The neck was short and webbed. The left upper four ribs were prominent anteriorly, deforming the chest. The sternum was short and the nipples were laterally displaced. No heart murmurs were audible. The right kidney was found at pyelography to be hydronephrotic, and the left one was found in the pelvis. Hypoplasia of the labia majora was evident. Movements of the shoulders and the elbows were restricted, the thighs were flexed, and there was marked limitation of hip abduction. The The majority of chromosomal mosaicisms are the result of a postzygotic non-disjunction and therefore might be regarded as acquired trisomies. It is conceivable that if this error occurs after organogenesis is completed, the subject may be phenotypically normal. In fact, trisomy 9 mosaicism was found in skin fibroblasts of a phenotypically normal newborn infant who died of congenital leukaemia. The authors presumed that the aneuploidy developed at an early embryonic stage.7 The high proportion of trisomic cells in our case suggests an error occurring in early cleavage. The presumed error, however, might have occurred at a later stage of embryogenesis, mainly affecting cells destined to form the mesodermal layer and sparing the already formed ectodermal layer, and thus, possibly, not interfering with normal brain development. It is conceivable that had sampling of brain or other non-mesenchymal tissue been possible, a totally different chromosomal complement might have been found.
Chromosomal variants similar to the one observed in this case have been reported in two cases of mosaic trisomy 9, and in both cases the variant chromosome appeared twice in the trisomic line.8 9 It seems to us that the invertion involved at least one third of the constitutive heterochromatin in these cases. An enlarged 9qh was identified in the case of complete trisomy 9 reported by Seabright et al'0 and in a prenatally diagnosed fetus with complete trisomy 9.2 In both cases the variant chromosome 9 was present only once. In five of the 12 reported cases only G banding was used and therefore additional cases with similar or smaller variants might have been missed.
The frequency of inv(9) (p1 1q12), as well as that of 9qh+, is not firmly established. In different unselected populations, where appropriate banding techniques were used, the frequency of inv(9) ranges from 1 to 5 %."1 12 Nielsen et al13 reported the frequency of 9qh + to be 0.1 0% in an unselected population of newborns, and 2.8% in relatives of chromosomally abnormal patients. However, since banding techniques were used only in the chromosomally abnormal groups, one may question the validity of these observations. Metaxotou et al,"4 using C banding in studying a selected population, found the frequency of 9qh+ to be 2%. Hence, the presence of inv (9) and 9qh+ in at least five of 13 patients is significant even if we use a value as high as 0.07 as the population frequency of these variants (p=0.0013, by the exact binomial distribution). Wang and Hamerton" studied a group of 93 patients with Down syndrome and found inv(9) to be present in 12.9% of the cases, as compared to 3.3% in unselected normal controls. These authors hypothesised that these variants "predispose the carrier parent to non-disjunction". Howard-Peebles and Stoddard '5 
